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[Partial Translation: Claim 1 and 5] 

Paimi] . ; 

A flue gas cleaning apparatus of an internal combustion engine, comprising: 

a lean-burn internal combustion engine capable of burning air-fuel mixture in an 
oxygen excessive state; 

an NOx catalyst which is provided in a flue gas passage of the internal 
combustion engine, which absorbs NOx in flue gas when an air/fuel ratio of the flue gas is 
high, and which discharges the absorbed NOx and reducing the same when the air/fuel 
ratio of flue gas is low; 

an NOx cleaning control unit that cannies out NOx cleaning to discharge and 
reduce NOx absorbed by the NOx catalyst, 

an poisoning dissolving control unit that executes poisoning dissolving process for 
dissolving poisoning caused by oxide of the NOx catalyst; 

a catalyst deterioration state determining unit for determining a deterioration state 
of the NOx catalyst caused by execution of the poisoning dissolving control unit; and 

a catalyst cleaning rate enhancing unit that activate discharging operation and 
reducing operation of NOx while changing an execution condition of the NOx cleaning 
processing or execution condition of the poisoning dissolving process according to the 
deterioration state of the NOx catalyst, thereby enhancing a cleaning rate of the NOx 
cleaning processing. 

[Claim 5] 

The flue gas cleaning apparatus of ttie internal combustion engine according to 
claim 1, wherein the catalyst cleaning rate enhancing unit changes the execution condition 
of the poisoning dissolving process such that an interval between the poisoning dissolving 
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process and the next poisoning dissolving process is shorten according to a deterioration 
state of the NOx catalyst. 

[Partial Translation: [0143] to [0146] ] 
[0143] 

[Fourth Embodiment] 

A flue gas cleaning apparatus of an internal combustion engine according to a 
fourth embodiment will be explained. The first and fourth embodiments are different from 
each other only in that the poisoning dissolving interval is shortened aqcording to a 
deterioration state of the NQx catalyst 20a. 

[0144] 

That is, as described in the first embodiment, if the operating state is the same, 
the poisoning dissolving control Is performed in every poisoning dissolving process interval 
that is stored in the poisoning dissolving process interval control map. However, as shown 
in Fig. 6, If the poisoning dissolving process is carried out once, a sulfur sediment amount is 
not entirely reduced to zero, a very small amount of sulfur remains, and whenever the 
reproduction is repeated, the degree of deterioration of the NOx catalyst 20a is increased 
by the residue amount. In Fig. 6, deterioration degree is increased in such a manner that 
first deterioration degree m1<second deterioration degree m2<third deterioration degree 
m3<... . if the NOx catalyst 20a is deteriorated, it is necessary to shorten the poisoning 
dissolving process inten/al to compensate the deteriorated portion of the NOx catalyst 20a. 
Consequently, in the fourth embodiment, the first embodimont is further developed by 
providing a control unit for shortening the poisoning dissolving process interval according to 
the deterioration state of the NOx catalyst 20a, 

[0145] 

In the catalyst cleaning enhancing unit of the fourth embodiment, a process 
interval correcting control map that shows a relation between the number of poisoning and 
a correction (reduction) coefficient of the poisoning dissolving process interval is stor^ in 
an ROM 352. In step 102 in Fig. 5. a CPU 351 obtains a target poisoning dissolving 
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process interval indicated by the poisoning dissolving process interval rantrol map 
according to an operation state, obtains a correction coefficient corresponding to the 
number of reproduction operations Ns by the process interval correction control map, 
corrects the target poisoning dissolving process interval based on the correction coefficient, 
and calculates a process interval. The calculated process interval is shorter than the 
target poisoning dissolving process interval. 

[0146] 

In step 104 in Fig. 5, the CPU 351 performs a sulfur poisoning regenerating 
process (sulfur poisoning dissolving process) based on the calculated process interval. 
That is, if the poisoning dissolving control is performed at the short propess interval 
calculated by the CPU 351 , sulfur remaining in the NOx catalyst is dissolved and as a result, 
the NOx cleaning rate for discharging and reducing NOx absorbed by the occlusion and 
reduction type NOx catalyst 20a is improved. 
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x) ^s^iR-r^o mmmTmn oxmm2 0 ait. 

»KS^7tiMNOX«jK2 0 a iC«Ai-5gm<^ffi^«« 
g;&5fiT tit t ^it^U 1 1 V (N ox) 

t:^m-t6o "to^s. mn.^\mit7m (ho ^-m 

Atmm (CO) #(Dil7t:^5^;6S#:&t.rv^;ixtf. 
5ti^NOxMa2 0 a f±. |^Pi^E3i7cSNOX«^«:2 0 a 

tt^^ikm^titcmmwtim cnox) stmii (N2) \zm 
[ 0 0 5 1 ] ^. mmm7tmi<iox»m2 o a cdnox® 

Scfflf^ffllCO V ^T 35^C S tlX 1/ ^Jte V ^|f|S^> t 5 40 

i>5<!:#;itti.^o ifef. Kigji7c;MNOx«K2 0 a 
T-fl. j^l%»S7cl!NOxtt«*2 0 a m^tm^^r) 

^rnitf}^]) -y^Bit t fj:<>xm^'p(Dm^m&^*'M'^ 
etv 1^2 (A) izn^^ti^^oiz. m^^(r)mm (o 

2) t^Oz-tfzitO^'(^mX&^ (P t) (75»M±i-# 

mir^o m^.^^-^itmrn (no (t. (pt) 
<Dmm±xo2-^fcito^' t^^txzMitmm (no 

z) ^^^i-^ (2NO+Oz->2NOz) o ^i&'fb^^ 

(NOz) e& (Pt) cD*®±T*1|{;i®Kt:$ix. 50 



#r?li 2002--1 5 3 737 
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mm-(:t> (NOsO O?F^T*!g;«M7i;MNOxtt«t2 0 

a\mm^ti^c f^s mmm7tmnoxmm2 o 

fiSL^flfcmm^ {N03-) it. mit^<})^^ (B a 
O^ t^^LTSBS^^y (Ba (NOs) z) 

[ 0 0 5 2 1 r (D J; p iz^RMmTtmnomm: 2 0 a ic 
Si4»i^BlgK'ft:^ (NOx) ^^«-r^v (N03-) i 

LTKHSxiMNOx^^Z 0 a }wPAil5l^tt5o 
[0 0 6 3] ±ELfc.J:3J^.eNOxP^iR{'^^l±. ^AS^ 

xM^2 0 a ONOxPmtl:^^^t^^ LJfc^/^PS^^^^i^ 

60 ^oT. PjjmSMNOxtt^2 0 a iwaDAi-5# 

^om^nta^D-i^mmitxh^t^it. 0m5m^ 
oxttS2 0 a(DNomu^it}t-mut^£\'m^ s ft^ 

^(DM^mtm (NOx) d^Kam7C^NOxttii2 0a 
lr®^|5l$:}^> m^*f}^t=>mmmitm (NOx) 

[00 541 Z.MmLX. PAa3i7cMNOx^jK2 0 
a Tit. l^aSlE5l5£SNOx«jS2 0 a iratAfSSm 

ogg*S;g;&s^T-r5^. a& (Pt) (Dm^±{z:^^^ 
x^Mitmrn (NOz) o^^a;6Si^/>i-5fci6. mit 

/<y !>A (Ba O) tj&g'UTl^fclig^-r:^:^ (N 

03-) mm^tzMitm (NOz) ^-^{bms (N 
o) tf^<:>xwLmmytmi^omm2 0ai}^hjm'r 

[0 0 5 51 ^o^. W^^lzmtyi^m (HO 

(CO) n(om7Lj&^f>*'^^tx\'^tiit. ^fih 

<om.%J&ji^m^^ (Pt) Ji(D^^ (Oz-^fc(102-) 

tn^m\zw^vxm'&m^i&m'^o :i<ow&mit. 
WLmM7m^omm2 o at^tDmi^fifzzjm\:.mM 

(NOz) -^-i&^b^^ (NO) 1:^^ (Nz) 

[00 5 6] tJ^oT. ®1^3l7r;^NOx«^2 0 a (w^ 

Ar^w%<o^mt^^^mtxitv yi-mmttf^ 
^xmn.^<r>mmmmfimT-t^h h\>\mm<ommt^ 
mt. 6 1 . ^mmymnom^ 20a ^ turv > 
fcgs^^k:^ (NOx) tmwk-am.%^ti. v^x^m 

ii7L^NOxMK2 0 a (Onom.'^'^M^^^^flhZ. 

[005 7] t:z^x\ \^mmm 1 r-^nmmmm^ti 
x\,^m^it. [^mmm 1 ^^hmtti^ti^^^^<^^^^ 
y - v#H^5 5: * w%<ommmmf)m < * $ y^«>x 

^^^iil^ttL^Em^fki^ (NOx) ^sS^EJItc^N 
OxMJS 2 0a C f^^il 1 

im (NOx) ^mM.m7tMnoxmm2 0 aiLxm^^ 

iiir\z±m.^^iklti^tix 56 
[00 5 8] P^imm 1 1?:) cfc 5 ^i^T ^ --^/m^ 
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0) 

JJ 

[0 0 5 9] ^o-c. p^mmmir^^wmmm^^t^x 

jfc:^ (NOx) ^WLtHRXJ^MTt (i-^ip^^ tnox 70 

[0 0 6 0] »m^jd^j«*&^^] 'tzx\ ^mm<o 

xftfeiSt 2 Gait) ±Jf i??g^«^5iSS«rm6»fe^=tCil7c 

s c t {;i J: y> s mmmi>iomm2 o a tw«At^ 
[00 6 1] mPtBumm'^^mt. m i iz^^ti^ x 20 

lt#2 8i. W^Lfe«m^:/:/6;&-e>?a:ffi#nfc«S<^ 

^Btrie«i!sfitM# 2 8 < m^'^^^ 2 9 . zc:>m 

J^'Ki^K2 9 (Oi^4^lC^(t^4x«Wy&ai^ 2 9 j^i^ 

3 0 J: 2 9 [;il:lt ^tvTI^ 

«<sl#^K2 9F^o^»o«tb^*^5«8fr#3 1 
t > #IB«Si^ll# 3 0 J: !9 ±j*«?5»P4»j^K 2 9 {c^ 30 

[00 6 2] mnmM^2s\ts mmnmu^z s 

(omjimm^'s 1 8 \:L^n ^ e g Rii^ 2 5 ^ 

[0 0 6 3] ztiits »«M#2 st'^hmi^^Mz.m 
n (Mm(omn^i^) mGRTm2 5->^mAt^(oi 4o 

[ 0 0 6 4 ] i^. ill 1 (w^i-MTi±. rt^lifJ 1040 
o^^2cDp'^i# (#1) ^Wizr^m^^'^lScoM 

-knt^hjE^^-^im^zih^tiib. i# (#1) ^ffi2o 

1 # ( # 1 ) ^^2 i^mo^m 2 mm^'i 1 8 (oM-^ 



4tli2 0 0 2-1 5 5 73 7 

[0 0 6 51 *7t. mwmmmM^zBit. vy^-/-^ 
m:^^mmvxiimmM^2 Bmmir^xb\tLxh 

[006 6] ^(D J;: 5 «3|sf«lSJ«y&^a"Cfi. 

i^s#3 0 r-rm^ri^ t . mn^^^-^y 6 fj-^h^m^ti 
fzMii:(Dmmimfmm2 9 ^^u-c*^3isHt«^2 8 

--MP^i^6o -t tXs WitJN'#2 8lcPpiDSti6^ 

j8#LT#a«tt 1 Bp^^MTrnt i.x0mm-mM^ 
[0 0 6 7] mmmH^2 s fj^hWf^'s^i bp^^h 

:i^>'/N!>":^:^>5^1 5brtlCiffiALyh#^i:«^l|sFi:lt. ^ 

[ 0 0 6 8] r <o J: 5 durffMSttfc y :x^^jl«Jt<7> 
#^11. ^ - ^^/M^ > 1 5 b ;6> hm^^ 1 9 Sr:^^ 
L XKKStcMN OxMjK 2 0 A P^«^7L:ilN 

oxm.m2 o{zmm^tix\^^fcmmmim cnox) ^» 

tB ^^irooM^ (N2) \z.m7tirh^tlzfj:^, 
[0 0 6 9] ^(^m. «SliS#3 O^^r^^^ttTil^Jlsf 

-Si. «iJisHfi»#2 8 \cniM^tim'^<omt}^^-'m.m 
1 0 0 7 0] u±^^rzx 9 {cif ^^^/c«^r^ 1 \^ 

( E C U : E I ectron i c Gontro 1 Un i t) 3 5 S 

[00 7 1] ECUS b\'C{X r3^v l^-/^■JE•tVi^ 4 
a , rr:T:7n-.;>«--<^ 1 1. 2. 

1fm:;tiir >-iM 7. ^m^r >'i^2 3. 

2 4, »J|S|.iE:^-feVf-3 2. :^^ 7V^^v^->3 >'iryf- 

3 3. 7K|^-feVf-3 4. Ti^-fe/Vf?igir>f'3 Q^<r)^ 
Sir m^iHj^^:^ t ^ in. ±iE t/c#Sir 
>-i^(r>t^;^J##ASE c u 3 5 f;iA;f3 S tt6 j: iw/^oX 

[0 0 7 2] ECU3 5{r|t, ^r-f«*f#3. 

^2 2. E G R# 2 6 . ?5i£a^S#3 0 . ^Ilr# 3 1 ^ 

:3&smia^i^^^ hx^m^f\^. ±15 1 fc^a^^ ecus 
5 t>umir^ n t jis^ffitc/.? o TV ^ 60 
[007 3] ECU3 5fi> I33t::^f J:5 



13 

iz, K;^iBHi/<;^ 3 5 o\zx^xmmzmm,^titc. c 

PU3 5 1^. ROMS 5 2 RAM3 5 3 ^. y<y 
i5^r ^^^RAMS 5 4 t. Ati^- h 3 6 6 ^. mt}^ 
- h 3 5 7 i: SrfllAS 1 1 1 ffliaAA^- b 3 5 6 
{::gS|IStt;fe:A/D3V/>*-^ (A/D) 3 5 5S:«;t 

[00 74] firiaA:^} vi^- h 3 5 6 jl. 5 >^ ^iy^> 

P U 3 5 1 ^R AM 3 5 3 ^iilt-rSo 
[0075] mm7<t}^- h 3 5 6 fl. n^^^U-zVE 

2. Pl^tiE:^"fe>'iM 7. ^mirV1^ 2 3. 
g-^ y 1^ 2 4 V ^J|^iE:tiir >'1^ 3 2 . - 3 4 . 

r ir /pffis-fe 3 6 . 1 0 iz. r±xx 

U •?:tt^Ottl:^J<t^S:CPU3 5 I'^RAMS 5 3-^ 

[00 7 6] tiW&fiif-- h 3 5 7 II. ^J|St«M#3 . 
P^^^t)fflT^^:x3i-^5r 1 4. gmg^»?ffiriJ^^a^ 
-^2 2. EGR#2 6. atS:^S#3 0. ^fr# 3 1 

^a:l:^sait^i?M-T^^^;h>. cpu3 5i^-^m:^ 

^^mm\%%^. ttiEufc^isHtit#3. pi^^jgst)^ 

E G R# 2 6 . Scfi:iSS# 3 0 > fe5 VMl*»r# 3 1 
[0 0 7 71 ttSROM3 5 2fl. «^|S^»ft«■# 3 ^SOIS 

^ci?)(7:>s&^i^ !? ^iw/j— m%m #21^ 

5fci«?><^g^SISe SlJ»/>-^>s E GR# 2 6 % 

M«2 0 a xzmM^MzmMmcm (nox) ^sf-^ti- 

2 0 a J: 6SS%»i1-6fci?!)0|S^miflJ 

NOX tt«<D*MbJKli^*J»r'r6fc«)(^ftfe 

[0 0 7 8] fflEROMS 5 2J1. ifELfcTT^y^- 
WMb !9 # 2 1 o h 

^ ^fm%m-^ y Hmm i ^^setics i e g r 

#2601 :^r#S (7:)m^r^1-E G "^im^Vm-^ y 
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10 mmiE^m'^y^. mx*h^. 

lo o 7 9] .*&f5R AM3 5 3 lis ^^y^t^h^mtl 
a-^^CPU 3 5 1 (D-mn'^^^^W^i-^. mm^W 

[0 0 8 0] MiS/^:xi^T:y7'RAM3 5 4(1. 

20 y -cfc5p 

[00 8 1] IfrlEC P U 3 5 1 fl. t&ER OM 3 5 2 

x^ mPcm^mm. WL%m^m. wmt'omm. eg 
txNox wkMm. ^mm\mm. mmmmi^ 
[0082] vmmMmm] mxa. mPimmmx 

(1, CPU3 5 1fl. 3feT. WS*r#3;6^^«lt^tl. 
PU3 5 111. RAM 3 5 3 {r|5li$tlTl^'5^HlHlte 

g) t^m^m^o cpvssiit. fmmHmmm'^ 

fflf ^c CPUS 5 1(1, :3ir:5^n--^- ^ 1 Is Wl^ 

[00 8 3] B*4*MBt^^»::£-r 5^11. CPUS 

^«l*^tB-r6o CPU3 5 1*ls ^r-7xi-:^-^l 

1. P^tli^irviM 2s i^m^iy-f ^ Am(r^^MB^ 

[00 8 4] ^)|si'*M5f f«i mt^^^nn t ^^^^^ti 
6 ^ s c p u 3 5 1 lis mWimm.Mmm t^yy^r^ 

v>v-3 >"fevi^ 3 3<offl;^«-^i:^ite£ U SulB^y V 
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75 

m^^Mfi^ir^o CPUS 5 lit. mn^Mi^^\^nir 

[00 8 5] j^. ^2iS|•«StW«(w*5V^T^^^Ii 1 
CO 3 V y J: 5 ^ ^ ^ h <^MBt} 

c pu 3 5 1 it. mm<^r4 h^^mmmr^nmr^ k/w 

(1. CPUSS lfi, Mt^ts RAM3 5 3tw|e1t^tt 
TV^5^«§iIlte»i:T^5^ir/Hlgi:^SE^fti•t•p CPU 

3 5 Ml. m^m^^mmum-^yy^T^±::^u m 

s^Sffi-r^o cpu3 5ijt. mmumm^m^i^m 

i^^^D-r-So ^om. cpu3 5i{i. mnmr^-^is 
(Dm^.(om^^^m lx. mmoWi^m # 1 3 (dh^h 

[00 8 7] «9 S0« * fe. 9 fOfljX 

(1, CPU3 5 Ifl. Mx.{f. F^^W^ 1 ^S?^P«1^§iaJ^ 

(0 0 8 81 [EGR»»] EGRffillN'XJl. C 

P U 3 5 1 (1. RAMS 5 3 \Z.W&^tlXV^:^mMmWi 
i^WL±-y^ZA<omMB^ (»«7kti.g) . r:^-fe: 
/^§iS^r>'i^36(Dffl;^«f■ (Tii'ir/wr^s) m^m.^ 

[0 0 8 9] ±ELfcEGR»^ff^#t tXil. ?^ 
10 0 9 0] ±fS Lfc J: 5 E GRf W^fT^#^^^3t 

b-cs/v5i:ifyj:SLfc#^i±. cpu3 5iji. mmmu 



(9) ilt^S 0 0 2- 1 5 5 7 3 7 

J6 

/mm^^MJt^ !Lfc i«E G R#^s%^m-t5o C P U 
3 5 1(1. tfflSi«EGR#f^S{r^l£tfcii»]m^tr 
EGR#2 6trPn:(JD-r^. —If. ±ISLfcJ:5^^EGR 
»J«^^0*#*s^3t Lrv^;^^v^i^NJ$LfcS^lls C P 
U 3 5 1 11. EG R# 2 6 Sr:^B3iR»C««f1--< <#!I«I 

[0 0 9 1] KtC. EGR«||^-C{4. CPU 3 5 1 li> 

rt^mr^ 1 A^^a^/^ 7 ;^ - ^ t l x e g r# 2 

6(75rjg^:7^-> K/^^yiJ'SyW-r^. l^^^^$>EGR# 
7^ :7^-hv<y:J^«9^fi^5a:5{-UXt)a:i^\ EGR# 
y''^-h*y<y^Mmxn. m:tit. CPussiti, r 

to 0 9 2] ±^i.itm^{zxv) wimT^^^mmM 

^ti^ts CPUS 5 1(1. RAMS 5 3ir:Ef)l^ttfc: 

[0 0 9 3] mm\.fzmm(owLK^%mmmWiWM?^ 

^f^iXr>'>fl\^^m^\Ut. GPU3 5 1tl. EGR# 

ae^^f^a^^^-t-e. :i<D^^. EGRaiSg2 5;b^ 

hm.^^'^Z ^mxir^ EG R:ffy^S^m(P' ^Unlz 

30 [00 9 4] -ifs mm(D^&A^^&r- n mm7<m,M 

J:!3#l^#^l;:fl. CPU3 5 1il. EGR#2 6^^ 
Sf8>-itA1-5EGR;3tf:^S;&5iiiOU -^tul^ilSCXrt 

mm 1 <D%m2p^\zWLA^iv^-EGR:ffy>mf)mM't 
$0 z(0B^. \^mm^i^^^2{^\zw!.A^tim% 

<Dmi±s EG R ;«f ;^ i>mM L iti^i^\m&ir^ z t \z fj: 

[00 9 5] [Nox#-«j« ^1::. N omit$mx 
{1. c PUS 5 1 ft. mmMytmi^oxmm2 0 a t;:^ffi 

10 0 9 6] ]) yi^:^yU^mmX*{t. CPUS 5 1 

II. R OM 3 5 2<Dmnmi}mmmm^ y -f-^-r ir 7^ 
z(D y yi':^^<^ ^%m^n'&'t^w.<o^^^mm^ t 
50 m) pm'&<o±mmkTxhh, Wim^m%mt^my^ 
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1 0 0 9 7] i:i5tfcy ix^x/-^^ ^mm^nm^-^^i^ 

121 J: . PAK3S7^SNOxMJK2 0 a icjf A-rsS^tL^O 
[0 0 9 8] CPU3 5 1{1. RAMS 5 

10 0 9 9] c p u 3 5 1 flifffi vtmmmm^t r 
UTROM3 5 2(omPcmvimm'^ y':^^r 

[0 10 01 SSisjdDl: 

CPUS 5 lf±. #i^is;tiOft1i!B^:"S:Lfc^^.-Cj« 

1 0 1 0 1 ] c pu 3 5 1 itea^M^ 3 0 

#3o^^#^ii:^, :i<om^. mmf^i^-feii-hmPc 
#28 \zw%^^in*^im<omM-m^m^m t * •? . m 
1 0 1 0 2 1 z(Dx^ \mMmm^ 3 0 i®i^:«}OB$K 

2 8 ij-hmm^titz.mm^'^. m%m 1 s (d 

tb(^M^^i?gj*LT®*ilSMNOx«g| 2 0 a \m 
I 0 1 0 3 ] ®ic5t7cl!NOxM^2 0 a Ir 

K^k^fe (Nox) c^KiRt^aj'tst^sai^Jiisift 

[0104] is ox#{ksij»] c r T% p^immi (D 

mm:iimn cs) :^^^t:^tT^^5^;^*^9. ^<ox 
v^mnmmmmixmm^ti^t. z.mitmn (s 
02) -^EMimn (S03) /j^t'offiE^gg^bi^ (SO 
x) t*^±fSL^ti$o soxmtmmxit^ mnmtm as 



(10) #§1 2 0 0 2 1 6 5 7 3 7 

Ox) t i^izmmMTtm^oxmrnz o a its^ 

Au mmmim (nox) 

XP^j|lil7cMN0x«iSt2 0 a {w@^l!X^tt5o 
{cSA1-5#mo^«^ifc;6> y -v^mxfe5 i: # tw 
iC. (O2) i!}^Oi-XitO^'OmX&^ (Pt) O 

(S02) ^EM^mn (S03) (SO 
10 x) (p t ) (ommhX'Oz'X^-iiQ^' tmrni^x 

{0 10 6] so3--^so4-<i. &± (p t) <Dmm± 
xw^zmit^ti. (so4z-) oi^xmi^m. 

5p®NOxfi*^2 0(cPi5:J|5l$;Jx5o P^mTtMNOx 
'{b^^y (B aO) tl^^LXmmm. (Ba SO4) 
10 10 7] r COi 5 l:iPj®S^5tSNOX»jS2 0 a {Z 

20 ^^ommtim (sox) (S042-) t 

[0 10 8] tz^x\ (Baso4) fi. mm 

/<yi>A (Ba (NO3) 2) fCJtLTSSc^LTV^T^Mi? 

LM< . P^il^7LMNOxMli2 o ;;i?5^Ar5*^<^^ 

md^3i^^«itx(± y i/f^^mi: f^-oxhi^m^ti 
•rimm^yzmNoxmrnz o^mm^i^xLtVo 

(Baso4) (Dmr-mm-t^t. ^tiizit^cxmmm. 
im (NOX) <owLmm^ir6ztmx^^mty<}} 

30 (BaO) (Dm^WJ^-t^tc^. ^MMMTtMNOx 

M^2 0 aONOxm^^mtlt^^^T-t^. V'^i^t^SSOx 

[0109] mmmmmmi w t?. c p u 3 5 1 

ROM3 5 2 0|S^«|tiM^P«^llfW'^:y^^ 

^Sfit- i ^ wtmrnptm-N omm 2 0 a (omit^ i s 

r(?:)«^soxS^ft^tSgiT^tt4:igx.fc#'&> 

[0 110] wmmrmmxix somm^Mm is 

If. ^^mm7tmi^oxmm2 0 aosomm^mE'tb 
i^mt Lxit. mmmymNommz 0 a o#Hsca 

S^*3j;-=e5 0 0' C-7 0 0" COiS?«tX#?^^ 
^6 ^ t tic. BiiMit7^MNOx«|t2 0 a imAi-^ 

50 Tzm^oxmrn 20a imitsL $ ixxv ^ 6aK/< y a 
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(B a S 04 ) * S P3-^S 04- {zWSfMi^. ^l^T- S 
( CO ) t ^ S O2 - \zm.n:t 5:*?Sfe 

[0 111] ^zx\ ^'m.mm\m^^mmxmm 

X-\%^ C PU 3 5 1 il. Jfe-fPAMSTSSNOX »mZ O 

[oil 2] ^fc. «iK#S®Wm> CPUS 5 1 
h*W^ii:^ ^ i: t l-BSsl-PtM* 2 

10 1131 ffllU !»Kit5cMNOx MISt 2 0 a dSiSW 
iw^^-r^^. «il5riMNOx MIS 2 0 a om^'ft:;^^ 

Iw, c<7:)^m^^5#^i:i4b-{t6»^^<bi^S(DNOx ttSt 

m^mm Ns^»j^^b^9S#v^*:^ae>fc-^Jfe 
[0115] %mt. ^4ic^-r i 5 {n. 5 opp 

jn^*tu$»^ftll L. m 2 0 Okm^firSI;! S OxSf^ 

M«i^NOx®Blfe;^^*i^l-J: frn^nONOxtt 
iK<DNOx^Ktl;^^Jt«L. «^«^&^bc>S'&v^ (%) 

l^6&{b§:^tf) <Dg-&v^<7:>ffit*ix ¥4:iHl»^l 000 

(Dif ^m^N s fl/< ^/ r :y T'R AM 3 5 4 O0f ^ffi^ 
-.E1t^tt> S Ox^Sfi|ti/il^*jlfe^i^Sftlw|Bft^i^ 
fcum;: rij mm^t^h. 
[0 1161 t3fc. h-^5'/i-*^^bS'S^v> (%) 

m m.'kn^^^'^xw^vfz^y-fxh'o . z,(r^m-m^ 
mm-^y^^^. ^~^/^^{bg^v^ (sij-g-) ^^je 

iE#.|ft*l h>-^/i^{bg[-&V"* (SJ^) \z,^^X.X%W^\-L 



(11) /|$ii2 0 0 2--I 6 5 7 3 7 

20 

[0 1171 Lfc^S-DT. S DxSS<?5W^©icN s ^5 
R OM 3 5 2 IZEIi^ftTV^ei^iDSMjE^iJ 

J: t) NOx mk2 0 a O^e^b^0^E#V^^::^£l:]fc«^E«^ 

^ra^ffl t. NOx #-(b$»j«0^fT^# («??sAnafe 

X.bX'C LT3|tJs^)^ttfcM^.^^bg^lc£<3U^T. NOx 
JO -^NOx 2 0 a <o^Wk^m,mm-:i^irzti)^xt 

[oil 8] m^. m\(^m'&mmo:>wm'i\:Mmz 

X ^ - h ^ . C P U 3 5 1 (1. 
Hl^CNs^ roj {Ns = 0 ji^T^^yT'l 0 

1) o 

[0 119] CPUS 5 iji. mu^m^t^zx 
20 m^M^^tMz. =^^^^y-i^mmi^ 'm^^ammi 
7'$^yi o 2) o 

[0 1 2 01 CPUS 5 1(1. mMx^im^mmiim 

'^mmmmmmm. m^^ts o.isg) ^m^x^^^^t^ 

}i b t'-'mw. (:^7^ 2/ y 1 0 3 ) . ft^^fi^^M^ 

V>tt*^ {*»*S1:^0. 15g : 5/7^1 0 3 ; YE 
S) . 7.=r y'f \0 A.\zm^. a^i|fIfi;6S0. 15 

g^rnkX^^f^fxA^ «»ii^a<0. 15g : Xx^^n 
30 0 3 ; No) . T.Ty'fX QA^/<^\.\C7.'t y\f \ 0 
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6o S3(75^JSOff^ffi(±. NOX «jK2 0 aO 

^^^^ftr. «lc»|IJg<?5?l^|i$rM(::^m$-^fct>^) 
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